Populations of the snail Cepaea nernoralis often show local genetic differentiations (area effects). The importance of environmental selection in controlling such patterns of gene distribution is uncertain, as some local associations of morph frequency with microclimate are not found in other populations.
with topography, snails with reduced band pigment being common only outside large basins which act as frost hollows.
This consistency of association with environment suggests that climatic selection is of general importance in affecting morph frequency distribution irs C. vindobonensis populations.
1. INTRODUCTION SOME populations of the polymorphic British snail Cepaea nemoralis show a striking pattern of local genetic differentiation. Groups of populations covering a large area are characterised by a limited range of gene frequencies, while adjacent groups of populations have quite different frequencies of these genes. Clines between such " area effects" (Cain and Currey, 1963a) are often very steep, and may not coincide with a detectable environmental discontinuity. The role of environmental selection in controlling the distribution of genes in area effects is a matter of controversy. Some authors claim that environmental selection has a major effect on gene frequencies, while others emphasise the importance of random processes or the evolution of differently coadapted gene complexes in each area effect (Cain and Currey, 1 963a; Clarke, 1968) . Surveys of local C. nemoralis populations have not yet provided an unequivocal answer to the problem of the importance of environmental selection in controlling gene frequencies in area effects.
C. vindobonensis is an eastern European snail which has a much simpler system of shell polymorphism than C. nemoralis. Variation is limited to the number of bands on the shell (usually four or five) and to differences in the intensity of band pigmentation (dark and fully pigmented, or a light straw colour known as " faint banding "). Only one population of this species has been investigated (Jones, 1 973a hillside samples contain faint banded shells, but this morph reaches high frequencies only on the mountain slopes. This association is due at least in part to climatic selection. The basins act as frost hollows on clear nights, so that their mean minimum night temperature is considerably lower than that of the hillsides. Direct measurement with temperature probes combined with behavioural experiments shows that dark-coloured snails absorb more solar energy than do faint banded, and that because of this the time to activity of dormant fully pigmented snails in the sun is considerably less than that of faint banded (Jones, 1973a) . Fully pigmented snails can therefore attain a temperature suitable for activity in the early morning sun after a temperature inversion more rapidly than can faint banded. Faint banded snails are presumably at a corresponding advantage in the warmer conditions of the mountain slopes.
Surveys of different C. nemoralis populations have often shown a lack of consistency in the apparent associations of morph frequency with habitat which make it difficult to identify any environmental selective factors. For example, brown-shelled nemoralis on the Marlborough Downs are found preferentially in frost hollows, while on the Larkhill Artillery Ranges nearby this does not appear to be the case (Cain and Currey, 1963a, b) . Similarly, the upper parts of some Pyrenean valleys have a very high frequency of unbanded C. nemoralis (Arnold, 1968) , but in nearby valleys unbanded shells are almost absent from the highest C. nemoralis populations (Jones, in preparation) . This paper describes a second Yugoslav C. vindobonensis population living in the drainage area of the river Lika, around the town of Gospie. The Lika area is south of that previously studied.
THE AREA STUDIED
Like the Gacka area, the Lika region consists of high limestone mountains surrounding level basins ( fig. 1 ). The mountains are higher than in the Gacka (up to 1750 m), and the basins considerably more extensive, some being as much as 15 km wide. The floors of most of the basins are at a greater elevation than are those of the major Gacka basins and they are often less level. The vegetation is generally similar to that previously described (Jones, 1 973a, b) , although there is less cultivation and scrubland is more widespread than in the Gacka region.
DISTRIBUTION OF SNAILS AND OF PHENOTYPES
Cepaea was less common than in the area previously studied, and there was a higher frequency of unmixed colonies of C. nemoralis or C. vindobonensis.
Habitats were similar to those in the Gacka region, most samples originating from thorn hedges or from open mixed deciduous scrub. The full data are extensive and have been published elsewhere (Jones, 1 973c) . This survey was carried out during the summers of 1966, 1968 and 1972. There are differences in overall morph frequency between the Lika and Gacka regions, and considerable microgeographical differentiation within the Lika populations themselves. The frequency of shells with faint bands is l64 per cent in the Lika, compared to l12 per cent in the Gacka; of shells with the second band missing 90 per cent (2.7 per cent); and of shells with Each morph reaches high frequencies in some populations, but is absent from others. This is most marked for the frequency of faint banded shells, which are common in some parts of the Lika area but are not found in others ( fig. 2 ).
Associ'riois WITH ENVIRONMENT
No associations of morph frequency with background vegetation were obvious. As in the Gacka region, faint banded snails occur preferentially on the mountain slopes, and are much rarer in the basins. With one or two minor exceptions this is true for the eight separate basins in the Lika area. Fig. 3 shows the association between the frequency of faint bands and height of the sample above the nearest basin. There is no apparent association between the frequency of shells with missing bands or with bands fused together and topography.
DISCUSSION
The pattern of distribution of morph frequencies in the Lika C. vindobonensis populations is similar to that found in the Gacka populations. This is particularly noticeable for the frequency of faint bands. The association advantage in the warmer conditions of the mountain slopes. Less direct evidence is available on the development of temperature inversions in the Lika basins than in the basins of the Gacka region, but a comparison of minimum temperatures at Gospió (564 m) and Ostarije in the surrounding mountains (924 m) shows that temperature inversions are common, and that the basin floor may reach a temperature as much as 170 0. below that of the surrounding mountain slopes (Anon., 1944) . It is, of course, true that hillsides differ from basins in a number of ways-soil depth, aridity, exposure etc.-which might also affect gene frequency. The physiological experiments described by Jones (I 973a), however, suggest that temperature is one important selective agent. There is an indication that in these populations steepness of slope also affects the frequency of faint bands, so that populations from steep hillsides have a higher frequency of this morph than do those from gentler slopes with the same height above a basin. This pattern of distribution may be due to more rapid shedding of cold air by steep slopes, or perhaps to other variables such as their greater aridity. It is not possible to identify an environmental factor which affects the frequency of shells with missing bands or with bands fused together. There is considerable consistency between the pattern of association of gene frequencies with environment in these populations and those previously described. This similarity between populations living in different areas suggests that environmental selection, one component of which is associated with microclimate, may be of general importance in controlling the frequencies of some genes in C. vindobonensis populations.
